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A B S T R A C T
We investigated how product attributes, average consumer ratings, and single aﬀect-rich positive or negative
consumer reviews inﬂuenced hypothetical online purchasing decisions of younger and older adults. In line with
previous research, we found that younger adults used all three types of information: they clearly preferred
products with better attributes and with higher average consumer ratings. If making a choice was diﬃcult
because it involved trade-oﬀs between product attributes, most younger adults chose the higher-rated product.
The preference for the higher-rated product, however, could be overridden by a single aﬀect-rich negative or
positive review. Older adults were strongly inﬂuenced by a single aﬀect-rich negative review and also took into
consideration product attributes; however, they did not take into account average consumer ratings or single
aﬀect-rich positive reviews. These results suggest that older adults do not consider aggregated consumer in-
formation and positive reviews focusing on positive experiences with the product, but are easily swayed by
reviews reporting negative experiences.
1. Introduction
Understanding how people make online purchasing decisions is of
growing importance. With an increase of 19.9% in 2016 and a fore-
casted growth of 17.5% for 2017, global business to consumer (B2C) e-
commerce is now accounting for 8.7% of retail sales worldwide.1
Overall, e-commerce is still dominated by younger and middle-aged
consumers, but older consumers (55-year-old and older) are increas-
ingly buying goods or services online [1]. So far most research has
focused on younger adults, leaving it unclear how older adults deal with
the challenges involved in online consumer decisions (for notable ex-
ceptions see [1–3]).
The goal of the present research is to contribute to understanding
how older adults make on-line purchasing decisions. Do they diﬀer in
their decision process from younger adults? What information do they
consider? And last but not least: how can we use this knowledge to
ensure better decision making on their part? We focus on how older
adults use three main types of information: product attributes, average
consumer ratings, and single positive and negative reviews that contain
an aﬀect-rich and vivid description of the reviewers' experiences. We
also take into account how the products are presented i.e. whether they
are presented simultaneously or sequentially and which product is
presented as the ﬁrst/on the left.
In the following, we ﬁrst review the literature on the inﬂuence of
consumer ratings and reviews on online purchasing decisions and on
how decision making processes change with age. Then, we report two
experimental studies investigating how younger and older adults use
consumer reviews in hypothetical online purchasing decisions. Finally,
we discuss the results of the studies and consequences of our ﬁndings
for designing e-commerce systems.
2. Related work
2.1. Inﬂuence of consumer reviews on attitudes and purchasing intentions
The eﬀect of consumer reviews on online decisions is widely re-
cognized. Numerous studies have shown that consumer ratings and
reviews impact people's purchasing behavior and intentions, as well as
attitudes towards products and retailers (e.g., [4–6]).
According to recent meta-analyses, the most important features in-
ﬂuencing sales and attitudes are the valence and the volume of reviews
[5,7]. In general, more positive reviews increase sales and attitudes,
https://doi.org/10.1016/j.dss.2018.05.006
Received 13 November 2017; Received in revised form 15 March 2018; Accepted 28 May 2018
* Corresponding author at: University of Zurich, Binzmühlestr. 14, Box 19, 8050 Zürich, Switzerland.
E-mail address: b.vonhelversen@psychologie.uzh.ch (B. von Helversen).
1 https://www.ecommercewiki.org/Prot:Global_B2C_Ecommerce_Report_2016.
Decision Support Systems xxx (xxxx) xxx–xxx
0167-9236/ © 2018 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/BY-NC-ND/4.0/).
Please cite this article as: Von Helversen, B., Decision Support Systems (2018), https://doi.org/10.1016/j.dss.2018.05.006
whereas negative reviews reduce them (e.g., [5,8]). Their eﬀect, how-
ever, also depends on review exposure [9], the characteristics of the
reviewer [10], and the source of the review [5].
Although positive and negative reviews can sway consumers' be-
havior, some research has indicated that they diﬀer in their impact.
Purnawirawan et al. [7] reported that negative reviews had the stron-
gest eﬀect on attitudes and usefulness, suggesting that negative reviews
may carry more weight than positive reviews [11,12] — a ﬁnding that
resonates with research in further areas of communication [13,14].
However, other research has reported that with consumer reviews the
negativity bias is limited to hedonic goods [12]. Furthermore, Wu [15]
suggested that consumers may not weigh negative reviews more
strongly per se, but perceive them as more informative because they
often are rarer and of higher quality.
Besides the valence of the review, the format of the information
matters. Online platforms often provide consumer reviews in two for-
mats: average ratings giving an overview over the overall perceived
quality of the product (i.e., statistical information) and single reviews
that contain personal narratives of experiences made with a speciﬁc
product. The relative importance of these types of information is still
under debate. A recent consumer survey indicated that customers rate
average ratings as most important [16]. Hong and Park [17] found that
both statistical information and narrative information are equally
convincing, whereas Ziegele and Weber [18] reported that although
average ratings were considered important, single vivid narratives
overrode average ratings. This picture is consistent with research in the
medical domain showing that anecdotal or narrative evidence can be
more convincing than statistical evidence of treatment quality [19-21].
The question of how strongly single reviews inﬂuence behavior is
particularly important because people often only read a small number
of reviews before making a decision, focusing on the most recent re-
views [16].
In sum, research suggests that younger adults' purchasing decisions
are strongly inﬂuenced by average consumer ratings. Average ratings of
a product, however, may loose their inﬂuence on decisions if they are
inconsistent with a well-written, single review [18]. Furthermore, some
research indicates that negative reviews exert stronger inﬂuence than
positive ones [7] suggesting that negative single reviews may carry
more weight than positive single reviews. In contrast, little is known
about how older adults make online consumer decisions and react to
consumer ratings and reviews.
2.2. Aging, decision making, and online purchasing
Aging is characterized by a number of changes in cognitive abilities,
aﬀect and motivation [23-25] that impact how older adults make de-
cisions (e.g., [25,26]).
In terms of cognitive abilities, growing old is related to a decrease in
ﬂuid cognitive abilities such as working memory capacity, processing
speed and visual processing, resulting in older adults having diﬃculties
in a number of cognitive tasks (e.g., [27–29]). This age-related decline
also aﬀects the decision making process. Older adults tend to perform
worse than younger adults, in particular, if tasks are complex, demand
the processing of large amounts of information (e.g., [30,31]), or re-
quire learning [32,33].
Despite the decline of ﬂuid abilities, older adults show an increase
in crystallized abilities; that is, higher levels of declarative knowledge
and experience [23]. Using this knowledge and experience, older adults
can devise strategies to compensate for their limited ﬂuid cognitive
abilities (e.g., [26]). Speciﬁcally, they are more selective in their in-
formation search and frequently rely on less information-intensive
strategies [26,34]. Moreover, older adults may simplify decision pro-
blems by focusing more on aﬀective cues [25]. Although these simpler
strategies often perform somewhat worse than more information-in-
tensive strategies, they perform very well if they are suited to the task
(e.g., [35]). Accordingly, the loss in decision quality can be quite small
[36,37].
In line with this, research in consumer contexts indicates that older
adults have more diﬃculties when options diﬀer on many attributes
(e.g., [38]). Furthermore, older adults tend to search for less informa-
tion than younger adults while making consumer decisions [39] and
prefer to stick to the same brand [40,41].
Relatively little research has considered how older adults navigate
the online world, but the number of studies is rising with more elderly
adults using the Internet [1,2,42]. Still, older adults seem to be more
reluctant than younger adults to use e-commerce and are less familiar
with computer technology in general [1,43]. In addition, a study in
Hong Kong found that older adults perceived online purchases as less
easy than middle-aged adults [2]. Most relevant, Ma et al. [3] found
that age was negatively related to self-reported perceived beneﬁts of
consumer reviews, their persuasiveness, and use.
2.3. Aging and processing of aﬀect-rich consumer reviews
Although overall text comprehension suﬀers in old age [44], older
adults' ability to process narrative and emotional texts is well preserved
[45,46]. Accordingly, single consumer reviews presented in a narrative
format may present a source of information that is easily accessible for
older adults and thus exert a strong inﬂuence on their decisions, even if
the information is not representative of overall consumer opinions. Yet,
whether older adults are equally inﬂuenced by negative and positive
aﬀect-rich reviews is unclear.
Besides changes in cognitive processing, aging is also related to
changes in aﬀect and motivation, which may inﬂuence the information
older adults pay attention to. Socio-emotional selectivity theory pro-
poses to that with increasing age people focus more on maintaining
positive aﬀect and less on increasing their knowledge [24,47]. In line
with this idea, older adults have been shown to report improved psy-
chological well-being and lower levels of negative aﬀect [48]. More-
over, older adults often show a positivity eﬀect; that is, they exhibit a
preference for positive over negative information in processing in-
formation [49]. Speciﬁcally, older adults pay more attention to positive
information and remember it better than negative information [49,50].
At face value the positivity eﬀect would suggest that older adults
will pay more attention to and consequently are more inﬂuenced by
positive reviews. However, a focus on maintaining positive aﬀect may
not always go hand in hand with a focus on positive information. In this
vein, Depping and Freund [51] proposed that to maintain positive af-
fect older adults focus on preventing losses, resulting in a higher sen-
sitivity and more attention to losses. In line with this idea, it has been
shown that in learning paradigms older adults learn better from nega-
tive than from positive consequences [52,53]— a bias that is not shown
by younger adults [54]. A focus on preventing losses, however, suggests
that older adults should be inﬂuenced more strongly by negative re-
views.
2.4. Presentation of options
In laboratory decision tasks, options are usually presented si-
multaneously, side by side. However, when purchasing products online
consumers often need to consider options sequentially. Although in
principle the decision task is the same, simultaneous or sequential
presentations can aﬀect the decision process. Presenting options se-
quentially can result in order eﬀects, leading often to a preference for
the ﬁrst option (e.g., [55]). Furthermore, people seem to be more sa-
tisﬁed with choices from simultaneous presented options (e.g., [56]).
Last but not least, decision processes may change depending on the
presentation with simultaneous presentation facilitating attribute-wise
comparisons, whereas presenting a single option may lead to more al-
ternative-wise comparisons (see, [57]). Although the inﬂuence of the
presentation type on choices is not the focus of our research, we ma-
nipulated whether products were presented sequentially or
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simultaneously to ensure that eﬀects of average ratings and single
narrative reviews are not limited to one type of presentation.
3. Predictions and research questions
We investigated three problems. First, we wanted to know whether
older and younger adults rely on average consumer ratings and how
this depends on products' characteristics and their presentation.
Second, we examined whether single, vivid, and aﬀect-rich positive and
negative reviews can override their preferences for products with
higher average consumer ratings. Third, we inquired how these two
groups perceive the aﬀect-rich reviews. To analyze these three pro-
blems we conducted two empirical studies, one with young adults
(Study 1) and one with older adults (Study 2).
In Study 1 we expect to replicate the main ﬁndings from the lit-
erature. For one, we expect that young adults will in general prefer
options that have higher average ratings to options with lower average
ratings (e.g., [5]). Secondly, following Ziegele and Weber [18] we ex-
pect that preferences for options with higher average ratings will be
reduced when a single aﬀect-rich review favors the option with the
lower rating. In addition, we aim to examine whether a single negative
consumer review will have a stronger eﬀect than a single positive
consumer review, following up on research suggesting a bias for ne-
gative information.
In Study 2 we expect that older adults will prefer options with better
attributes but that their choices will be more noisy due to the decrease
in decision making capacities in older adults [33]. Secondly, we aim to
test whether older adults will also prefer options with better average
ratings. On the one hand, Ma et al. [3] report that older adults do not
trust consumer ratings, indicating that they may not pay attention to
this information. On the other hand, if older adults recognize the value
of average consumer ratings, they might focus even more strongly on
this information than younger adults as older adults tend to consider
less information than younger adults [3,26].
Thirdly, we investigate the relative inﬂuence of positive and nega-
tive, aﬀect-rich reviews on older adults' choices. For a stronger eﬀect of
positive aﬀect-rich reviews speaks the fact that older adults have been
shown to pay more attention to positive information [49]. On the other
hand, Depping and Freund [51] argued that older adults are motivated
to prevent losses. A focus on preventing losses, in turn, should result in
older adults being more strongly inﬂuenced by negative consumer re-
views.
Lastly, we examine how older adults perceive the aﬀect-rich con-
sumer reviews in comparison to the baseline reviews we used. Although
comprehension of emotional texts is fairly well preserved in older
adults [45,46], in general text comprehension is lower in older
adults [44] and older adults have less experience with online shopping.
Thus, it is possible that older adults will report problems in under-
standing reviews or perceive less of a diﬀerence in valence between
aﬀect-rich consumer reviews and baseline reviews.
4. Methods
During the studies participants were presented with pairs of house-
hold products (for example two vacuum cleaners) and had to indicate
for each pair which of the two options they would prefer to buy.
Products were presented on cards and described by four relevant at-
tributes (e.g., prize, power). In addition to the products' attributes, an
average consumer rating was shown for each product. All average
ratings were positive but one product was always rated somewhat
better than the other product.
We tested three between-participants conditions that varied whe-
ther a single written review was shown in addition to the average
consumer rating and the aﬀective content of this review: In the “no
single review condition”, participants only received information about
average consumer ratings. This condition allowed us to test whether
Fig. 1. Exemplary products card showing a choice between vacuum cleaners in the positive review condition. The aﬀect-rich positive review is presented for the
lower rated product (left) and the short baseline review for the higher rated product (right).
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participants relied on average consumer rating in their choices. In the
“positive single review condition” the lower rated product was pre-
sented together with a highly positive, vivid, and aﬀect-rich review
while the higher rated product was presented with a somewhat positive
but short baseline review. In the “negative single review condition” the
higher rated product was presented with a highly negative, vivid, and
aﬀect-rich review while the lower rated product was presented with the
baseline review. Thus, in both conditions the single review was in-
consistent with the average consumer rating allowing us to test whether
it inﬂuences how frequently the higher rated product is chosen. Fig. 1
illustrates a choice in the positive single review condition.
In addition, we varied presentation-type (simultaneous vs. sequen-
tial presentation of the options) between participants resulting in a 3
(single review condition) by 2 (presentation type) design.
Studies were conducted by the Polish Japanese Academy of
Information Technology (PJAIT). They were approved by the Ethics
Committee of the Department of Psychology at the University of Basel.
The study with older adults was conducted on the premises of PJAIT
supervised by the research team. In the case of younger participants
(i.e., students of PJAIT), the study was run as an unsupervised online
survey.
4.1. Participants
Study 1 involved 154 younger adults who were students at PJAIT.
Their average age was 20.8 years (SD=2.3) and 140 of them were
male. Study 2 involved 165 older adults who were recruited via a
LivingLab project run by PJAIT and focused on older adults [58–60].
Older adults' average age was 69 years (SD=6.8, range: 58–87 years)
and most of them were female (109 participants). Similar to the student
group, the vast majority of older adults (157 participants) had at least
secondary education.
As a compensation for taking part in the study, older participants
received a pen drive (a USB ﬂash drive) with additional materials re-
lated to the LivingLab and younger participants (students) received
extra credit points. On average, it took younger adults 8 min and older
adults 19min to complete the study. Participants were randomly as-
signed to one of the six conditions.
4.2. Materials
4.2.1. Product cards
Participants made choices for three types of products: Vacuum
cleaners, irons, and drills. Product types were selected to ensure that
most participants would have some but not too much knowledge about
them. Each product card contained a product photo and its four attri-
butes including price.
For vacuum cleaners and irons, the attributes' values were chosen so
that it was unclear which of the two products was the better choice
because each of them was superior in at least one attribute. For drills,
one drill in the pair clearly dominated the other option because it had
better values on three attributes (it was faster, cheaper, and worked
longer on a battery) and similar values for the fourth attribute (it was
slightly heavier).
All product descriptions can be found in the online supplementary
material and on the Open Science Framework (OSF, folder materials).2
4.2.2. Average consumer ratings
For each product the average consumer rating was presented as a
number of ﬁlled-in stars from a total of 5 stars, similar to the way
consumer ratings are presented on websites of online retailers, see
Fig. 1. All average ratings were positive (e.g between 3.9 and 4.7 stars)
but in each product pair one of the products was rated between 0.5 and
0.6 points higher than the other product, reﬂecting typical rating dif-
ferences found on online retail websites. Which of the two products in a
pair was presented with the better rating and which product was pre-
sented ﬁrst/on the left side of the screen was counterbalanced across
participants (within each of the six conditions) to separate the inﬂuence
of average ratings from the inﬂuence of product attributes on choices.
In addition to the average rating we showed the distributions of the
ratings below the average rating (see Fig. 1). The number of ratings was
kept similar across all products (around 150).
4.2.3. Single consumer reviews
Depending on the single review condition, participants received a
single narrative consumer review in addition to the product information
and the consumer ratings. The reviews were adapted from reviews of
similar products taken from a website of a large online retailer. They
were presented to subjects as randomly selected consumer reviews to
emphasize that any of the reviews for the product could have been
selected. In each pair one product received an aﬀect-rich review,
whereas the other product was presented with a baseline review. The
baseline review was a short (typically one sentence) comment that was
in general positive but lacked detail, vividness, and emotional content
such as “Not too heavy, steams well, and delivered on time. Good price
to value ratio.” (for an iron).3 The aﬀect-rich single review was selected
to be of high emotional intensity and of extreme valence (i.e. highly
positive in the positive single review condition and highly negative in
the negative single review condition). They contained vivid and de-
tailed descriptions of positive/negative experiences the consumer had
made with the product to facilitate putting one self in the position of the
person writing the review (see Fig. 1). Aﬀect-rich positive and negative
reviews were selected to be of similar length, aﬀective intensity, and
detail. Neither the single aﬀect-rich reviews nor the baseline reviews
contained an explicit star-rating.
In the single positive review condition, the aﬀect-rich review was
presented with the lower rated product and the baseline review with
the higher rated product. In the negative review condition, the aﬀect-
rich review was presented with the higher rated product and the
baseline review with the lower rated product.
4.2.4. Presentation type
The two products were presented simultaneously or sequentially. In
the ﬁrst case, the two product cards were shown on the same screen,
one next to the other. In the second case, they were presented on se-
parate screens. After seeing the ﬁrst option, participants had to click to
move on to the next screen to see the second option. Participants were
not allowed to go back. In both, the simultaneous and the sequential
condition, the decision itself was made on a yet separate screen that was
presented after the product cards.
4.2.5. Ratings of product attributes, consumer ratings and reviews
In addition to participants' choices we measured how they perceived
the presented information. Each choice was followed by a short survey
asking the subjects to rate the importance of the product attributes, the
average consumer rating, and the single consumer review (if applic-
able) for the decision that they had just made. In addition, they rated
the diﬃculty of the decision and their knowledge about the product
type (i.e., vacuum cleaners, irons, and drills). All ratings were made on
7-point Likert scales ranging from (1) not at all to (7) very much.
2 https://osf.io/3n8xw/.
3We chose these statements as a comparison for the vivid emotional reviews
over completely neutral statements because they better reﬂect typical short
reviews that are found on online retailer websites and which are in general
positive [4,61,62]. Thus they provide a realistic baseline to which reviews
could be compared.
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4.3. Procedure
After signing a consent form, participants were asked to provide
basic demographic characteristics (gender, education and age) and to
rate their experience with online shopping on a scale from (1) not at all
experienced to (7) very much experienced. Afterwards, they were in-
formed about the study and the consumer decisions they would make.
Before each decision participants received information regarding pro-
duct attributes and why they may be important while choosing between
the products. Then the two products were presented to the participants
and they had to indicate their choice. After the choice was made, par-
ticipants responded to the survey about the decision process and then
continued with the next decision. At the end of the study, participants
read all the consumer reviews used in the study (just the texts) and
rated their valence and understandability on a scale from (1) very ne-
gative/do not understand at all to (7) very positive/understand very
much respectively. The latter questionnaire was added only later for the
older adults, thus information from 41 people is missing. After the
study, participants received their reimbursement.
5. Results
In the following, we ﬁrst analyze whether product attributes, their
presentation and average consumer ratings inﬂuenced the choices.
After that we examine how single aﬀect-rich positive and negative
consumer reviews changed the frequency with which the product with
higher average rating was chosen and how participants perceived the
single reviews. Further (exploratory) analyses investigating partici-
pants' ratings are reported in the supplementary online material and on
the OSF (folder Results).4 To facilitate the comparison between the age
groups, we report the results from Study 1 and Study 2 side by side in
each section.5
5.1. Inﬂuence of average ratings and product attributes on choices
Our ﬁrst research questions focused on whether younger and older
adults used average consumer ratings in their decisions and if older
adults were able to reliably choose products with better attributes.
In order to test to what degree participants considered product at-
tributes, we constructed an index of product quality that indicated how
much better the attributes of one product were in comparison to the
other product in the product pair. To this end, we ﬁrst calculated for
each product attribute the percentage by which the product with higher
average rating was superior/worse than the product with lower rating
and then averaged across product attributes. A low absolute value in-
dicates that the two products are of similar quality and that making a
choice required a trade-oﬀ between the products' attributes. In contrast,
a high absolute value indicates that one product is clearly superior to
the other product and no trade-oﬀs are necessary. Although this index
can not account for subjective diﬀerences in the importance of the at-
tributes, it provides a useful index of how clearly one product in the
pair was better than the other product. As designed, for vacuum clea-
ners and irons, the two products did not diﬀer much in terms of quality
(i.e., ± 0.5), whereas for drills one product was clearly superior to the
other (i.e., ± 29.3).
In the studies, each product in a pair was presented equally often
with a higher and a lower average consumer rating. Accordingly, if
participants did not consider average ratings in their choices, the pro-
duct with the higher rating should be chosen as often as the product
with the lower rating. In contrast, if participants preferred products
with higher average ratings, the higher rated product should be chosen
more frequently. Thus, in a ﬁrst step we tested whether the probability
with which the product with the higher average rating was chosen
diﬀered from 0.5 in the no single review condition.
Overall, younger participants in Study 1 strongly followed the
average ratings. As illustrated in Fig. 2 (left panel), when no consumer
review was shown to participants, they chose the higher rated product
in 80% of the cases. The choice proportions diﬀered signiﬁcantly from
0.5 for all three products (vacuum cleaner: χ2(N=46)=8.10,
p=0.004; iron: χ2(N=46)= 11.13, p<0.001; drill:
χ2(N=45)=4.61, p=0.032).
In contrast, for older adults we did not ﬁnd an inﬂuence of average
ratings on choices (see Fig. 2, right panel). Participants chose the higher
rated product in 58% of the choices when no review was provided. This
did not signiﬁcantly diﬀer from 50% when considering all choices to-
gether, χ2(N=163)=1.63, p=0.20, nor for any of the three products
separately (in all three cases p>0.38). This, as can be seen below, does
not mean that their choices were random.
To test for the inﬂuence of product attributes on choices, we ran
multilevel mixed eﬀects logistic regressions with random intercepts for
subjects with choice of the higher rated product as a dependent variable
and product quality (z-transformed), presentation type (0 - simulta-
neous, 1 - sequential), and order (1 - First/Left, 0 - Second/Right) and
their two-way interactions as independent variables.6 All models were
implemented in R using the mixed function in the afex package [63]
using Likelihood Ratio Tests. Post hoc contrasts were calculated with
the lsmeans package [64].
For younger adults we found a strong eﬀect of product quality on
their choices, b=1.58, SE=0.459, χ2(1)= 26.92, p<0.001. In ad-
dition, we found a signiﬁcant main eﬀect of order, b=0.733,
SE=0.342, χ2(1)= 5.85, p=0.016, and an interaction of order by
product quality, χ2(1)= 5.07, p=0.024, but no eﬀect of presentation
type. Follow-up tests of the eﬀect of product quality separately for the
two order conditions showed a large eﬀect of product quality when the
higher rated product was second/on the right side, b=2.04, SE=0.54,
χ2(1)= 21.27, p<0.001. When the higher rated product was ﬁrst/on
the left side, the eﬀect or product quality was smaller, but still sig-
niﬁcant, b=0.755, SE=0.369, χ2(1)= 5.75, p=0.0165 (see also
Fig. 2 and Fig. 3 in the supplementary online material).7 No other eﬀect
or interaction was signiﬁcant.
For older adults, the product quality index also emerged as a sig-
niﬁcant predictor of choice (b=0.381, SE=0.186, χ2(1)= 4.76,
p=0.029). Increasing product quality from visibly lower quality
(quality index equal to −30) to comparable quality (quality index
equal 0) and from comparable quality to visibly better quality (quality
index equal to 30) both led to an increase in predicted probability of
choosing the higher-rated product by roughly 15% (average marginal
eﬀect for the ﬁxed part of the model). This shows that older participants
paid attention to the product attributes and were more likely to choose
a product that was clearly better on the attribute dimensions. Thus it
indicates that they were not choosing randomly (see Fig. 2).
In addition, we found an eﬀect of presentation order for older adults
(b=−0.411, SE=0.173, χ2(1)= 5.94, p=0.015), suggesting that
4 https://osf.io/3n8xw/.
5We abstain from reporting statistical comparisons between age groups to
focus on the impact of the manipulated variables. However, we report addi-
tional analyses with age groups as a factor in the supplementary online mate-
rials and on OSF.
6We excluded the three-way interaction of presentation type×product
quality× order from the analyses because the sample sizes within each cell
were not suﬃcient to estimate the models. In addition, we had to exclude the
interaction of presentation type with order in the analysis for the younger
adults because the model did not converge. We did not include product type in
this model because the model became unstable when product type and the
product quality index were both included. Analyses without the quality index
indicated that choices did not diﬀer signiﬁcantly between products.
7 Tables reporting the choice proportions of older and younger adults by
product and product quality can be found in the supplementary online mate-
rials and on OSF (folder Results): https://osf.io/3n8xw.
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older adults were more likely to choose the option with the higher
rating when it was presented ﬁrst or on the left-hand side of the screen.
No further signiﬁcant eﬀects were found.
In sum, both younger and older adults were more likely to chose the
better rated product when it also had better attributes. Yet, the inﬂu-
ence of product quality on the choices of older adults was less pro-
nounced than in the case of younger adults. This can clearly be seen
when focusing on the drills, for which by design one option was clearly
better than the other one in terms of the product's attributes. When the
better drill was also recommended by average consumer ratings, (i.e., it
dominated the other product on all relevant dimensions), younger
adults chose the better drill in 100% of the cases, showing that they
clearly recognized this dominance relationship. In contrast, older adults
chose the better drill in 76% of the cases.
5.2. Inﬂuence of single aﬀect-rich consumer reviews on choice
In the next step, we investigated our second research question, i.e.
whether the single aﬀect-rich consumer reviews inﬂuenced how fre-
quently the higher rated product was chosen (see Fig. 2). To this goal
we once again ran a multilevel mixed eﬀects logistic model predicting
how often the higher rated product was chosen, now analyzing the full
data set. In addition to the predictors in the analyses above, we in-
cluded review condition and its interactions with the other predictors in
the model.8
The analysis for younger adults revealed a signiﬁcant eﬀect of re-
view condition on choices, χ2(2)= 16.79, p<0.001 and an eﬀect of
product quality, b=0.978, SE=0.170, χ2(1)= 48.07, p<0.001. No
other main eﬀect or interactions reached signiﬁcance. Post-hoc con-
trasts using the Tukey method to adjust p-values indicated that the odds
of students choosing the higher-rated product were 5.43 times smaller
when it was presented with a single, aﬀect-rich, negative review than
when no reviews were included (b=1.691, SE=0.451, z=3.75,
p<0.001). Similarly, presenting the lower rated product with a single,
aﬀect-rich, positive review reduced the odds that the option with higher
average rating would be chosen by a factor of 3.56 (b=1.271,
SE=0.448, z=2.84, p=0.013). The inﬂuence of single positive and
negative consumer reviews on choices did not diﬀer signiﬁcantly,
z=1.228, p=0.437 (see Fig. 2, left panel).
For older adults, the analyses also showed signiﬁcant main eﬀects of
review condition, χ2(2)= 30.44, p<0.001, product quality,
b=0.448, SE=0.110, χ2(1)= 18.44, p<0.001, and presentation
order, b=−0.204, SE=0.101, χ2(1)= 4.11, p=0.0427, but no sig-
niﬁcant interactions. Post-hoc contrasts adjusted with the Tukey
method, indicated that a single, negative, aﬀect-rich review sig-
niﬁcantly reduced the probability of choosing the higher rated product
by a factor of 3.5 compared to the no review condition, b=1.256,
SE=0.260, z=4.83, p<0.001. However, in contrast to the younger
adults, a single, aﬀect-rich, positive review of the lower rated product
did not change the likelihood of choosing the higher rated product
compared to the no review condition for older adults, b=0.094,
SE=0.242, z=0.387, p=0.921 (see Fig. 2, right panel).
5.3. Perception of the aﬀect-rich reviews
The analyses of choices had shown that for younger adults a single
aﬀect-rich review that was inconsistent with the average rating reliably
reduced how often the option with higher rating was chosen. This was
the case for positive and negative aﬀect-rich reviews. For older adults,
however, we only found an inﬂuence for negative aﬀect-rich reviews.
One reason could be that older and younger adults diﬀered in how well
they understood the aﬀect-rich reviews and as how positively/nega-
tively they perceived them compared to the baseline review presented
with the other product. To investigate this question we tested whether
participants reported that they understood the reviews and whether
participants really perceived the aﬀect-rich reviews as more positive/
negative than the baseline review.
Overall, younger and older adults reported high levels of under-
standing of the consumer reviews. Average ratings were above or close
to 5 on a seven-point scale, suggesting that both age groups understood
the reviews well (see Table 1 for an overview of participants' ratings).
To test whether the review type (aﬀect-rich positive, aﬀect-rich
negative, and baseline reviews) diﬀered in how their valence was rated
(i.e. how positive/negative they were perceived) we run a repeated
measurement analyses of variance (ANOVA) with the valence rating as
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Fig. 2. Proportion of participants choosing the higher rated option by review condition and product quality for young adults (left panel) and older adults (right
panel). The product quality index indicates the quality of the higher rated option. Error bars denote 1 SE.
8We did not include the four-way interaction including all predictors in the
analyses because the within-cell sample sizes were not suﬃcient to estimate the
models. For younger adults we also had to exclude the three-way interactions of
presentation type×product quality× order and review condi-
tion× order× product quality because otherwise the model did not converge.
Reducing the model further does not change the conclusions.
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dependent variable and the type of the review as predictor.
For younger adults we found a large eﬀect of the type of review on
valence ratings (F(2,922)= 1235, p<0.001, η2= 0.73). Contrasts
conﬁrmed that the positive reviews were perceived as more positive
than the baseline reviews (F(1,461)= 134, p<0.001, η2= 0.23) and
the negative reviews as more negative than the baseline reviews (F
(1,461)= 1136, p<0.001, η2= 0.71). Accordingly, participants per-
ceived the reviews as diﬀerently positive/negative but the diﬀerence in
perception was larger for the negative-baseline comparison than the
positive-baseline comparison.
Similar to the younger adults, how positively older adults perceived
the reviews depended strongly on the type of the consumer review (F
(2,736)= 349.5, p<0.001, η2= 0.49). They perceived the positive
consumer reviews as more positive than the baseline reviews (F
(1,369)= 21.79, p<0.001, η2= 0.06) and the negative reviews as
more negative than the baseline reviews (F(1,368)= 373.5, p<0.001,
η2= 0.50). However, overall and in particular for the comparison be-
tween positive and baseline reviews, the eﬀect size was much smaller
than for younger adults. The same pattern of results was found for all
products, although for the drills the rating of the positive review did not
diﬀer signiﬁcantly from the rating of the baseline review (p=0.19).
6. Discussion
We found that younger and older adults were inﬂuenced by product
attributes and aﬀect-rich negative reviews. However, whereas younger
adults strongly relied on average consumer ratings and also on aﬀect-
rich positive reviews, older adults did not take them into account. These
results suggests that older adults diﬀer in how they perceive the reviews
written by other consumers and how much value they assign to this
information, which has important implications for marketing directed
at older adults. In the following we discuss the results in more details
and outline implications for designing e-commerce platforms for older
adults.
6.1. Inﬂuence of product attributes
For both younger and older participants, the quality index of pro-
ducts' attributes strongly inﬂuenced choices when no review was pre-
sented, but also when single reviews were provided. This may not be
very surprising in itself, but the results are important for two reasons.
First of all, it shows that although average consumer ratings are quite
important for younger adults, product attributes were more important
for most of them and were not overruled when they were clearly in
conﬂict with the consumer ratings. Secondly, it shows that older adults
understood the task, but struggled more with identifying a better pro-
duct just from the attributes. This is most clearly seen when considering
choices for the drills. When in the no-review condition the better drill
was also recommended by average consumer ratings, (i.e., it dominated
the other product in all relevant dimensions), older adults chose the
better drill in 76% of the cases. This demonstrates that older adults
clearly paid attention to the product attributes and were not choosing
randomly. But it also suggests that older adults had problems identi-
fying a better product based on its attributes. These results resonate
with research showing declines in decision-making abilities in new and
complex tasks in older adults [31-33]. The results are also in line with
research on consumer choice ﬁnding choice deﬁcits in older adults
(e.g., [38]).
6.2. Inﬂuence of average consumer ratings
Younger adults were strongly inﬂuenced by aggregated consumer
ratings. In particular, when the two products they could choose from
were similar in quality and no single positive or negative review was
presented, younger adults overwhelmingly chose the higher rated
product. The majority of younger adults chose the lower rated product
only when it had clearly better attributes than the higher rated product,
although even then a sizable minority (43%) still preferred the higher
rated product. These results dovetail with previous research reporting
the importance of consumer ratings for online purchasing decisions of
younger adults [5–7] and also resonate with younger adults reporting
average ratings as quite important, with a score of 4.9 on a scale from 1
to 7.
In contrast, we did not ﬁnd any evidence that older adults con-
sidered average consumer ratings in their decisions. This ﬁnding is
surprising given the prevalence of consumer reports in an online con-
text and high importance assigned to them by younger adults, but it
corresponds to ﬁndings by Ma et al. [3] suggesting that older adults
perceive consumer ratings as less relevant and helpful than younger
adults.
Why older adults did not use average ratings is less clear. One
reason could be that older adults just do not value the opinion of other
consumers as much as younger adults, which suggests that they may not
be aware of how valuable this information can be. Alternatively, the
presentation of the consumer ratings may be confusing for older adults.
Older adults have worse visual acuity making it more diﬃcult to dis-
cern small diﬀerences on the screen [27,65]. Most consumer ratings
tend to be positive, making diﬀerences in average ratings relatively
small. Thus it is possible that older adults had problems in realizing that
a diﬀerence in average ratings of 0.5 points carries relevant informa-
tion. Future research into this is necessary to determine the factors
underlying older adults' neglect of consumer ratings and potential ways
of making this information more accessible to them.
6.3. Inﬂuence of single aﬀect-rich reviews
Both younger and older adults' choices were strongly inﬂuenced if
the higher-rated product was accompanied by a single, vivid, negative
review. Only a minority of participants picked the option with the ne-
gative review, even though they were told that the review was selected
randomly (and thus was not necessarily representative of the reviews
the product had received). These results correspond with studies re-
porting that people are more easily inﬂuenced by anecdotal or narrative
information than by statistical information when making decisions in
medical or consumer contexts [18–20].
For younger adults aﬀect-rich negative and positive single reviews
that conﬂicted with the average ratings reduced how often the higher-
rated product was chosen. The eﬀect size was somewhat larger for the
aﬀect-rich negative than for the aﬀect-rich positive reviews, but the
Table 1
Overview of rating responses in both studies. Rating scale= 1 (not at all) to 7
(very much). Since each participant made multiple evaluations (after each
choice and for each review) we use robust standard errors clustered on parti-
cipants. The question regarding the importance of the single consumer review
was only asked in the conditions including a consumer review (the positive and
negative review conditions). For the ratings of the valence and understanding of
the aﬀect-rich consumer reviews data from N=41 older participants is
missing.
Young adults Older adults
Variables Mean SE Mean SE
Online experience 5.29 0.11 1.96 0.12
Product knowledge 3.19 0.10 3.57 0.10
Importance: product features 5.70 0.08 5.37 0.11
Importance: average rating 4.90 0.11 4.09 0.12
Importance: consumer review 3.51 0.15 4.00 0.15
Understandings: negative review 5.54 0.09 5.10 0.16
Understandings: baseline review 4.93 0.12 5.19 0.14
Understandings: positive review 5.53 0.09 5.68 0.12
Valence: negative review 1.76 0.10 2.52 0.16
Valence: baseline review 5.46 0.09 5.19 0.13
Valence: positive review 6.20 0.08 5.66 0.13
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diﬀerence was not signiﬁcant. At ﬁrst sight, the somewhat larger eﬀect
of negative reviews is consistent with a negativity bias. However, when
evaluating the eﬀect of the aﬀect-rich reviews one must also take into
account how the aﬀect-rich reviews were perceived compared to the
baseline review shown with the other option. Due to the nature of the
baseline reviews we chose — short but in general positive statements
selected to reﬂect typical reviews found online – the aﬀect-rich negative
reviews diﬀered more strongly in their perceived valence from the
baseline reviews than the aﬀect-rich positive reviews. Nevertheless,
younger adults' choices were inﬂuenced by the aﬀect-rich positive re-
views. Indeed, the positive aﬀect-rich reviews aﬀected their choices in a
similar way as the negative aﬀect-rich reviews in spite of the smaller
diﬀerence in perceived valence. A ﬁnding that is in contradiction to
research showing a negativity bias [11,13]. However, it is in line with
research suggesting that negativity bias may be limited to hedonic
goods [12] as the products we used were more of a utilitarian nature. In
addition, although we can’t distinguish between the features that made
the aﬀect-rich reviews more convincing than the baseline reviews in the
current study, it suggests that beside valence other features such as the
aﬀective nature and the level of detail of a review may aﬀect how much
weight participants give them in their decisions.
In contrast, older adults were strongly inﬂuenced by the aﬀect-rich
negative reviews, but not at all by the aﬀect-rich positive reviews. At
ﬁrst glance, these results seem to be at odds with research proposing a
focus on positive information in older adults [49,50]. However, ac-
cording to socio-emotional selectivity theory older adults focus on po-
sitive information stems from a shift to emotional meaningful
goals [49]. With emotional goals in mind, avoiding products with ne-
gative reviews, and thus potential losses, seems a rational strategy as it
minimizes negative emotions that could be caused by choosing the
wrong product [51]. This suggests that in decision making tasks older
adults may be more likely to exhibit a negativity than a positivity bias.
Why older adults did not consider the aﬀect-rich positive reviews at
all is an interesting question. One possibility is that older adults did not
diﬀerentiate between the aﬀect-rich positive and the baseline reviews
as much as younger adults did. Although older adults on average rated
the aﬀect-rich positive reviews as signiﬁcantly more positive than the
baseline reviews, the diﬀerence was smaller than for the younger adults
and the diﬀerence between the aﬀect-rich negative reviews and the
baseline reviews. Accordingly, it is possible that for older adults the
perceived diﬀerences in valence was not strong enough to aﬀect their
choices. This suggests that, although in old age the understanding of
emotions in written texts and of narrative texts seems to be largely
unaﬀected [45,46], older adults may still have more diﬃculty in per-
ceiving nuances in emotional intensity [66].
6.4. Implications for a design of rating systems
We found clear indications that older adults were strongly inﬂu-
enced by aﬀect-rich negative consumer reviews, but not by better
average consumer ratings or aﬀect-rich positive reviews. This suggests
that social media and WOM communication directed at older adults do
not require enthusiastic and vivid descriptions whereas younger adults
can be convinced by strongly positive reviews.
The ﬁnding that older adults did not consider average ratings in our
study is intriguing. The strong eﬀect of the negative reviews suggests
that they are not completely insensitive to consumer recommendations.
Alternatively, it is possible that the diﬀerences in ratings were too small
to carry meaning for older adults. Here, it would be important to choose
designs that make it easier for older adults to recognize diﬀerences in
ratings that otherwise they may not be able to discriminate.
Our results show not only that ratings and reviews play diﬀerent
roles in the purchasing decision process (see [67]), but also that the
importance of reviews and ratings varies between younger and older
adults. Therefore, to ensure the same level of comfort for both groups
while making decisions about purchases, the user interface should be
adapted accordingly (better visibility of negative reviews and less stress
on average ratings for older adults).
The observed diﬀerences between younger and older adults, how-
ever, have more far-reaching consequences than just regarding the
personalization of the way ratings and reviews are displayed and force
researchers to re-examine existing methods of mitigating attacks on e-
commerce ratings systems. To assure the same level of protection for
both groups of users ratings, systems should be resistant not only to
attacks on average ratings (malicious increasing or decreasing) but also
to the injection of single, fake, vivid, negative reviews.
6.5. Limitations
In this study we found strong age diﬀerences in the inﬂuence of
aggregated and single consumer reviews on choices. However, it is
important to take into account several limitations of our study.
For one, we used a cross-sectional design. Thus, it is impossible to
separate age diﬀerences from cohort eﬀects. Although we did not ﬁnd
any evidence that experience with online shopping inﬂuenced older
participants' choices (for details see supplementary online materials), it
is possible that current older adults are just less accustomed to con-
sumer ratings and reviews in general, and thus give this information
less weight. However, this may change when a new generation of more
internet-savvy individuals approaches old age.
In addition, our two samples are from a single country and diﬀered
not only in age but also in the gender composition, with younger adults
being mostly male and older adults mostly female. Gender partly in-
ﬂuenced product knowledge, but otherwise we did not ﬁnd an eﬀect of
gender on choices, suggesting that the results are not dependent on
gender (for details see supplementary online materials). In addition,
although we did not ﬁnd diﬀerence on education on choices, the
younger adults sample consisted of students, whereas older adults were
recruited from the community. In sum, we cannot exclude that sample
diﬀerences could have played some role and that generalizability may
be limited.
In the studies we used a set of utilitarian products with hypothetical
choices. Products were selected to be typical domestic equipment that
most people own at one point in their life, but buy only rarely, to de-
crease diﬀerences in product knowledge between participants.
However, decision processes may depend on the type of products se-
lected. For instance, the negativity bias has been shown to be limited to
hedonic goods [12]. Thus, it is possible that older adults may take
average consumer ratings more into account while making real choices
or while choosing between other types of products such as experiential
services.
To measure the inﬂuence of product attributes on choice, we used
an index of relative product quality that assumed all attributes to be
equally important. Given that subjective importance of attributes will
diﬀer between individuals, our measure of product quality most likely
underestimates the inﬂuence of product attributes on choices.
Lastly, the consumer reviews we used as a baseline comparison were
not at the (valence) midpoint between negative and positive reviews
but had a positive valence. We chose these short but positive statements
as baseline reviews because they are more typical than neutral reviews
[4,61,62] but still diﬀer in their valence from the strongly positive re-
views.
7. Conclusions
Our results show not only that ratings and reviews play diﬀerent
roles in purchasing decisions (see [67]), but also that the importance of
reviews and ratings varies between younger and older adults. Whereas
students were strongly inﬂuenced by average consumer ratings and
positive aﬀect-rich reviews, the older adults in our sample gave little
importance to these types of consumer information. However, younger
and older adults were quite strongly inﬂuenced by aﬀect-rich negative
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reviews — even if these were unrepresentative of the product reviews.
These results highlight important age diﬀerence in consumer behavior,
raising questions about the utility of consumer reviews for older adults,
as well as how consumer reviews should be presented. To ensure the
same level of comfort for both groups when making decisions about
purchases, at the very least the user interface must be adapted ac-
cordingly (better visibility of negative reviews and less stress on
average ratings for older adults).
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